Abstract. Before mating, all male odonates translocate sperm from the testes (IX segment) to the penis (II segment), but in Coenagrion scitulum this behaviour is repeated up to six times during copulation. The aim of this study was to find an explanation for this unusual behaviour. Copulation behaviour consists of three to seven cycles, each of which includes one intra-male sperm translocation, one stage I and one stage II (i.e. the complete copulatory sequence typical of zygopterans). The duration of pre-copulatory tandem and cycle 1 of copulation was negatively correlated with time of day and positively with male disturbance. Males captured during stage I of any copulatory cycle always had the seminal vesicle full of sperm, thus indicating that they do translocate sperm during sperm translocation behaviour. Females were inseminated at stage II. The volume of ejaculate in females in the field interrupted during stage I of the first copulatory cycle was not significantly different from the volume stored by pre-copula females indicating that males cannot remove a significant amount of sperm from the female's genital tract at this stage. Spines on the horns of the penis, which in other damselflies help remove the sperm stored by females, are, however, absent in C. scitulum. Experiments with virgin females that received up to five inseminations indicated that the sperm are progressively packed, and therefore the volume is not directly proportional to the number of inseminations. Male C. scitulum thus has a poor sperm removal ability and multiple intra-male sperm translocation and insemination of the female during the same copulatory act seems to be a mechanism of sperm competition by which the male achieves a greater fertilization success.
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Competition between males to achieve greater fertilization success does not end after mating. When females mate with more than one male and there is a delay between mating and fertilization, as is the case in most insects, sexual selection should favour mechanisms during and after mating that promote greater fertilization success (Parker 1970) . The potential for sperm competition has favoured the evolution of the ability to remove rival sperm, which was first described in damselflies (Waage 1979) . The recent finding of sperm removal in at least two other insect orders, the Orthoptera and the Coleoptera (Ono et al. 1989; von Helversen & von Helversen 1991; Gage 1992) suggests that this might be much more common than assumed thus far.
Among the insects the Odonata are unique in that they possess a secondary genitalia in the second abdominal segment, which has no internal communication with the testes. For this reason, before every mating, males must bring in contact the abdominal segments IX and II in order to translocate sperm from the primary reservoir to the (secondary) seminal vesicle ( Fig. 1 ; the intramale sperm translocation behaviour of Bick & Bick 1970) . This characteristic behaviour is performed while the male holds the female's head or prothorax with his cerci in the so-called tandem position, a linkage that is maintained throughout the entire copulation and often (part of) the oviposition (Fig. 1) . The tandem position probably functions as a mechanism by which the male †Present address: Area de Ecoloxía, Universidade de Vigo, E. U. E. T. Industrias Forestais, Avda Buenos Aires s/n, 36002 Pontevedra, Galicia, Spain.
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